Proper satellite-based crop monitoring applications at the farm-level often require near-daily imagery at medium to high spatial resolution. The synthesizing of ongoing satellite missions by ESA (Sentinel 2) and NASA (Landsat7/8) provides this unprecedented opportunity at a global scale; nonetheless, this is rarely implemented because these procedures are data demanding and computationally intensive. This study developed a complete stream processing in the Google Earth Engine cloud platform to generate harmonized surface reflectance images of Landsat7,8 and Sentinel 2 missions. The harmonized images were generated for two agriculture schemes in Bekaa (Lebanon) and Ninh Thuan (Vietnam) during the period 2018-2019. We evaluated the performance of several pre-processing steps needed for the harmonization including image co-registration, brdf correction, topographic correction, and band adjustment. This study found the miss-registration between Landsat 8 and Sentinel 2 images, varied from 10 meters in Ninh Thuan, Vietnam to 32 meters in Bekaa, Lebanon, and if not treated, posed a great impact on the quality of the harmonized data set. Analysis of a pair overlapped L8-S2 images over the Bekaa region showed that after the harmonization, all band-to-band spatial correlations were greatly improved from (0.57, 0.64, 0.67, 0.75, 0.76, 0.75, 0.79) to (0.87, 0.91, 0.92, 0.94, 0.97, 0.97, 0.96) in bands (blue, green, red, nir,swir1,swir2, ndvi) respectively. Finally, we demonstrated the high potential of the harmonized data set for crop mapping and monitoring. Harmonic (Fourier) analysis was applied to fit t he d etected unimodal, bimodal and trimodal shapes in the temporal NDVI patterns during one crop year in Ninh Thuan province. Derived phase and amplitude values of the crop cycles were combined with max-NDVI as an R-G-B image. This image highlighted croplands in bright colors (high phase and amplitude) and non-crop areas in grey/dark (low phase/amplitude). Generated harmonized data sets (30m spatial resolution) over the two studied sites along with GEE scripts/app used in the study are provided for public usage and testing.
To reduce residual errors from using different atmospheric correction (AC) methods [20, 21] between L8-S2. Further analysis in Table 3 showed that the co-registration step contributed the most 216 improvement in band-to-band spatial correlation. 
Band to band spatial correlation 218
We analyzed the band-to-band correlation over two separated domains, a flat agricultural area 219 (Figure 4a) , and a mountainous area (Figure 4b) . Each domain has an area of 0.3 km2, without cloud, 220 cirrus or saturated pixels. For further analysis in the flat domain, Figure A1 presented per-pixel scatter plots of all seven 232 bands (blue, green, red, nir, swir1, swir2, and ndvi), compared (r, bias, and RMSE) before and after 233 the overlapped L8-S2 images were harmonized. These plots showed all bands are in good agreement.
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Band SWIR1 reached the highest correlation (r = 0.972) and band Blue has the lowest (r = 0.868). As previously reported in Table 3b , the spatial band-to-band correlation is low in the mountainous 
Conclusions
swir1, swir2, and ndvi at 30 meters) over the two studied sites are provided for public usage and testing. 
